Objectives: To examine trajectories of adolescent psychosocial risk -drug use, depressive and anxiety symptoms, and violence victimization and observationand the longitudinal relationship between psychosocial risk trajectories during adolescence and HIV risk behaviors in adulthood.
females can be attributed to heterosexual contact [1] . Young Black MSM account for 44.4% of new HIV infections among 13-24-year-olds [2] . Moreover, youth aged 15-24 years constitute approximately one-quarter of the sexually active population, but account for half of the 20 million new sexually transmitted infections (STIs) that occur in the United States each year [4] . AfricanAmerican youth bear disproportionate prevalence of STIs, and the presence of an STI enhances vulnerability to HIV infection [5] .
Drug use, mental distress, and violence exposure are prominent psychosocial risk factors among AfricanAmerican youth [6] and may enhance vulnerability to HIV infection. Consequently, comprehensive and timely prevention of these risk factors is essential to improving adolescent health [7] . In fact, federal recommendations [8, 9] underscore the urgent need for clinicians to screen for psychosocial risk factors -including drug use, mental distress, and violence exposure -which are associated with HIV risk behaviors among African-American youth such as condomless sex, sexual intercourse with someone just met, multiple sexual partners, and drug use before intercourse [10] .
Syndemics, defined as the constellation of multiple risk factors that operate in a synergistic manner, increase vulnerability in disease burden [11, 12] . Within this framework, syndemic theory affirms that psychosocial risk factors are interconnected, co-occur in a dynamic and reciprocally influential manner, and unfold in the context of social conditions, thereby enhancing vulnerability for HIV infection [13, 14] . A growing number of researchers have applied syndemic theory to understand how multiple psychosocial risk factors shape HIV risk and vulnerability [15] , including condomless sex [16] [17] [18] [19] [20] , and drug use prior to sex [21] . Longitudinal research also supports the notion that multiple psychosocial risk factors increase HIV vulnerability over time. Mustanski et al. [19] , for example, demonstrated that a latent syndemic index of psychosocial risk predicted condomless anal sex among MSM over a 6-month period. Few researchers [16] [17] [18] [19] [20] [21] , however, have employed a longitudinal design over several years or focused on other vulnerable populations other than sexual and gender minorities.
Our 18-year longitudinal study uses the syndemic model as a guiding framework [22] [23] [24] [25] to address important gaps in the literature by examining the feasibility of collapsing three psychosocial risk factors onto a latent variable that includes drug use, mental distress, and violence exposure; modeling developmental trajectories of this latent factor syndemic index; examining how these trajectories are associated with HIV vulnerability in emerging and young adulthood; and examining how individual, family, peer, community-level factors predict class membership in a sample of predominantly African-American adolescents.
Methods Participants
We use data from six time points of a longitudinal study of alcohol and other drug (AOD) use and high school dropout among adolescents in Flint, Michigan, USA. To be eligible for this study, participants had to be enrolled in one of the four Flint public high schools, have a grade point average of 3.0 or lower at the end of eighth grade, and self-identify as African-American, non-Hispanic white, or both. Exclusion criteria included adolescents who were diagnosed as emotionally or developmentally impaired by the school. A total of 850 participants enrolled in the study at Time 1 and were followed over an 18-year period without the replacement of participants. Approximately 50% of the study sample was women, and the mean age of participants at Time 1 was 14.9 years (SD ¼ 0.64; range 13.9-16.9). Participants were predominately African-American (N ¼ 681, or 80%), followed by non-Hispanic white (N ¼ 143, or 17%), and mixed African-American and nonHispanic white (N ¼ 26, or 3%), respectively.
Procedure
Study approval was granted from our Institutional Review Board and from staff at the four participating high schools. Participant consent and passive parental consent for minors were obtained prior to participation in the study. Adolescents were assessed at six time points during adolescence and adulthood, corresponding to baseline, 1, 2, 3, 9, and 18 years postbaseline. In Times 1-4 of data collection, participants were interviewed faceto-face in private rooms at their school; participants who had dropped out of school were contacted and interviewed at home or at another location. In Times 5 and 6, participants were interviewed either in their homes or community settings [26] . Interviews lasted approximately 60 min. To prevent attrition, participants' contact information provided as part of the interviews were used for initiating follow-up contact in later time points. The LexisNexis Accurint service (Chicago, Illinois, USA) was used to locate individuals. The Accurint service was used in tracking for the Longitudinal Study of American Youth. At each follow-up time point, participants were asked if they would like to continue participating in the study. Participants were given an incentive ($15 for Time 1, $20 for Time 2, $25 for Times 3 and 4, and $35 for Times 5 and 6) for taking time to participate in the study [27] [28] [29] .
Measures
Demographics (Time 1, mean age U 14.9) Participants reported their age (birth month and year), sex, race, and grade. Family socioeconomic status score was assessed based on the highest occupational prestige score of either of the participant's parents [30] . The mean occupational prestige score was 39.92 (SD ¼ 10.4; range ¼ 29.28-64.38), which represented blue-collar employment.
AOD use (two items, a ¼ 0.65-0.70) was assessed using items from the Monitoring the Future study [31] . Participants were asked to respond to the frequency with which they used alcohol and marijuana in the past 30 days. Response choices ranged from 1 ¼ never to 7 ¼ 40þ times.
Depressive (six items, a ¼ 0.79-0.86) and anxiety symptoms (six items, a ¼ 0.77-0.88) were assessed using the corresponding subscales from the Brief Symptom Inventory [32] . The response choices for both scales ranged from 1 ¼ not at all to 5 ¼ extremely. The depressive symptoms subscale measures adolescents' feelings of sadness and hopelessness. A sample question included, 'During the past week, including today, please tell me how uncomfortable you felt because of the following problems: Thoughts of ending your life?' The anxiety symptoms subscale measures adolescents' feelings of anxiety and restlessness. A sample question included, 'During the past week, including today, please tell me how uncomfortable you felt because of the following problems: Nervousness or shakiness inside?'
Violence victimization (three items, a ¼ 0.52-0.65) assessed how often participants had 'someone threaten to hurt me', 'something taken from me by physical force', and 'experienced being physically assaulted or hurt by someone' in the past 12 months. The response choices ranged from 1 ¼ 0 times to 5 ¼ 4þ times. Observed violence (two items, a ¼ 0.68-0.83) assessed the frequency of seeing someone commit a violent crime where a person was hurt and seeing someone get shot, stabbed, or beaten up the past 12 months. The response choices ranged from 1 ¼ 0 times to 5 ¼ 4þ times.
HIV risk behaviors (Times 5 and 6, mean ages 23.1 and 32.0) Separate binary variables were created to assess each HIV risk behavior. The variables were coded as 1 if the youth had engaged in the behavior and 0 if not.
Adolescents' STI was measured by one item that asked, 'In the last 12 months, have you been newly diagnosed as having a sexually transmitted disease such as syphilis or gonorrhea?' Condomless sex with primary partner at last sexual intercourse was measured by one item that asked, 'Did you (or your partner) use a condom the last time you had sexual intercourse (sex) with your primary partner?' Condomless sex with secondary partner at last sexual intercourse was measured by one item that asked, 'Did you (or your partner) use a condom the last time you had sexual intercourse (sex) with your secondary partner?' Number of sexual partners was measured with one item that asked, 'How many sex partners have you had in the last 12 months?' We coded as 1 if participant reported at least four sexual partners, and 0 otherwise. Sexual intercourse with someone the participant just met was assessed with one item that asked, 'With how many different people that you just met did you have sex in the last 12 months?' Alcohol use prior to last sexual intercourse was measured with one item that asked, 'In the last 12 months, when you had sexual intercourse (sex), how often did you use alcohol?' Drug use prior to last sexual intercourse was assessed with one item that asked, 'In the last 12 months, when you had sexual intercourse (sex), how often did you use any illegal drugs?' Social conditions (Time 1, mean age U 14.9) Family: We assessed adolescents' parent support, including perceived emotional and instrumental support from parents, and the closeness of the parent-child relationship (five items, a ¼ 0.89) [33] . A sample statement included, 'I rely on my mother/father for emotional support'. Response choices ranged from 1 ¼ not true to 5 ¼ very true. Adolescents' negative family environment was assessed using the Family Conflict Scale (five items, a ¼ 0.76) [34] . A sample statement included, 'We fight in our family'. Response choices ranged from 1 ¼ hardly ever to 4 ¼ often.
Peer:
We assessed participants' perceived peer support (five items, a ¼ 0.82) [33] . A sample statement included, 'My friends enjoy hearing about what I think'. Response choices ranged from 1 ¼ not true to 5 ¼ very true. We assessed negative peer influence (13 items, a ¼ 0.89) [35, 36] . A sample question included, 'How many of your friends have been busted for having drugs?' Response choices ranged from 1 ¼ none to 5 ¼ all.
Community:
We assessed adolescents' fear of violence in school (two items) and community (three items, a ¼ 0.45) [37] . Sample statements for school included, 'I am afraid I will get hurt by someone in my school', and community, 'I am afraid of the violence in my neighborhood'. Response choices ranged from 1 ¼ strongly disagree to 5 ¼ strongly agree.
Analytic approach
Analyses were conducted using Mplus version 7 (Los Angeles, California, USA) [38] . Missing data were handled using full information maximum likelihood. Good model fit is represented as comparative fit index (CFI) at least 0.95, root mean square error of approximation (RMSEA) 0.05 or less, and standardized root mean square residual (SRMR) 0.06 or less; and adequate fit is represented as CFI at least 0.90, RMSEA 0.08 or less, and SRMR 0.08 or less [39] . The analytic approach proceeded in five steps. First, we conducted a descriptive statistics and attrition analysis. Second, we computed a confirmatory factor analysis to ascertain the feasibility of collapsing the three psychosocial risk factor indicators of a syndemic index (i.e. AOD use, depressive and anxiety symptoms, and violence victimization and observation) onto a single latent variable. Third, we estimated growth mixture models (GMMs) with maximum likelihood estimation to examine linear slopes to identify number of class trajectories for our syndemic index [40] . Good model fit is represented by relatively smaller values for the Akaike Information Criteria (AIC), Bayesian Information Criterion (BIC) and sampleadjusted BIC, more than 0.80 entropy, and VuongLo-Mendell-Rubin (VLMR) P less than 0.05 [41] [42] [43] [44] 
Results

Attrition analysis
Confirmatory factor analysis
We computed a confirmatory factor analysis to ascertain the feasibility of collapsing three psychosocial risk factor indicators of a syndemic index into a latent construct. The model provided a good fit to the data, x decreased over time (Fig. 1) . Descriptive statistics for the total sample and by class membership on demographics, psychosocial risk factors at Times 1-4, and HIV risk outcomes at Times 5-6 are reported in Tables 1 and 2 .
Syndemic index classes predicting HIV risk behaviors at Times 5 and 6
While controlling for baseline levels of the HIV risk behaviors, the high-frequency class was more likely to report condomless sex at last sexual intercourse with their primary [adjusted odds ratio (AOR) ¼ Based on sample of n ¼ 690 due to missing data. (Table 4 ).
Discussion
The current study is among the first to examine how psychosocial risk factors experienced in adolescence -a developmental period of enhanced vulnerability -shape HIV risk behaviors in emerging and young adulthood. Sexual risk behaviors in emerging adulthood occurred with a relatively high level of frequency among participants in the high-frequency class who were also more likely to report sexual risk behaviors in young adulthood relative to the low-frequency class. In addition, findings highlight the social conditions that are predictive of class membership. Findings suggest that comprehensive and timely screening of psychosocial risk factors in adolescents may help reduce HIV vulnerability in adulthood.
Consistent with researchers that have used a latent construct approach [19, 45] , our confirmatory factor analysis results revealed the feasibility of collapsing multiple indicators of psychosocial risk factors, including AOD, mental distress, and violence exposure, onto a single latent variable. Researchers [19] have modeled a latent construct of psychosocial risk factors at one time point, but our 500 AIDS 2018, Vol 32 No 4 findings expand on this research by modeling a syndemic index across four time points that correspond to developmental moments of enhanced vulnerability.
Our GMM approach allowed us to identify two distinct subgroups of psychosocial risk factors; one defined by a relatively higher starting point of a syndemic index that increased overtime, and a second with a relatively lower starting point that decreased over time. Notably, nearly one-in-four participants were in the high-frequency class. These findings are clinically meaningful and underscore the urgent need to routinely screen for psychosocial risk factors among vulnerable adolescents as recommended by several federal institutions [8, 9] . Routine screening of psychosocial risk factors may provide opportunities for preventive services, including linkage to care and the identification of adolescents eligible for preexposure prophylaxis [46] .
Our findings also have important theoretical implications. Using the syndemic model [13, 14] as a guiding framework, our findings provide evidence that increasing psychosocial risk factors experienced in adolescence may have effects that span nearly two decades. The syndemic model [13, 14] also posits that multiple psychosocial risk factors should be considered in the context of social conditions. In this sample, family and peer-level factors were associated with greater risk. This is not surprising given that family and peers are most proximal during adolescent development and often the focus for HIV prevention among adolescents [47, 48] . In a recent review of 71 studies in the syndemic literature between 2003 and 2016, 15 studies have been longitudinal and three have focused on adolescents. Thus, our findings contribute to the syndemic literature in new and significant ways. Our study suggests that future research that examines population-level outcomes and the multiplicative effects of psychosocial risk factors would be informative [49, 50] .
Researchers [16] [17] [18] [19] [20] [21] have found that increasing psychosocial risk factors shape HIV risk behaviors among adolescents, but these studies are mostly cross-sectional or relatively short longitudinal studies. Our findings suggest that increasing psychosocial risk factors experienced in adolescence have lasting effects on HIV risk behaviors into emerging and young adulthood. These findings indicate that HIV prevention strategies may be effective if they focused on psychosocial risk factors among vulnerable adolescents. Consistent with syndemic theory [13, 14] , the additive effects of psychosocial risk indicate a need for intervention strategies that address multiple risk factors [49, 50] . Addressing psychosocial risk factors at the individual, interpersonal, and socioecological level may be particularly useful during adolescence as it may provide primary prevention of HIV risk into young adulthood [51] . This may be an especially useful strategy to reduce disparities in HIV infection between African-American and non-Hispanic white adolescents [1] .
Limitations
The current study has several limitations. This study was composed of participants from a Midwest urban and economically challenged setting who predominately identified as African-American. Thus, study findings may not be generalizable to all adolescents, including sexual and gender minorities. Nevertheless, this is a population at risk for both exposure to risk factors we studied and HIV infection and may be a vital group to study. In addition, as with much of the work in the psychosocial risk factors literature, we relied on selfreport data, the nature of which is subject to recall and social desirability bias, and under-reporting or overreporting of sexual risk behaviors. Thus, future research that includes biomarker data may be especially useful.
Conclusion
Our findings support the notion that increasing psychosocial risk factors enhance HIV vulnerability among adolescents in important ways and have effects on HIV risk behaviors decades later. Our results also suggest that screening for psychosocial risk factors during adolescence may have a salutary effect on HIV risk and transmission in emerging and young adulthood. Furthermore, our findings suggest that interventions that focus on the multidimensional nature of psychosocial risk factors may be warranted. Doing so may help reduce HIV disparities and improve health equity in vulnerable populations.
